General methods
All mixtures were carried out in oven-dried glassware under N 2 with solvents and reagents as commercially supplied, unless otherwise stated. THF and CH 2 Cl 2 were redistilled from Na-Ph 2 CO and CaH 2 , respectively. Thin layer chromatography was performed on precoated silica gel F 254 glass plates with visualization under UV light or by staining with potassium permanganate solution, ninhydrin or Dragendorff's reagent. Flash column chromatography was either performed over silica gel, particle size 40-63 m, or on prepacked Redisep cartridges (eluants are given in parenthesis). Melting points were determined by using a hot-stage apparatus and are uncorrected. IR spectra were recorded as thin films and the absorption bands are reported in wavenumbers (cm −1 ). 1 H NMR spectra were recorded at 400 and 500 MHz and referenced to the residual solvent peak at 7.26 ppm (CDCl 3 ) and are quoted in ppm to two decimal places with coupling constants (J) to the nearest 0.1 Hz.
13
C NMR were recorded at 100 and 125 MHz and referenced to the solvent at 77.0 ppm (CDCl 3 ) and are quoted in ppm to one decimal place.
General procedure for the synthesis of quaternary Schöllkopf adducts
General procedure: sec-Butyllithium (in cyclohexane 1.28 M; 2.15 mL, 2.75 mmol) was added dropwise with stirring to imidate 1 (0.18 mL, 1.00 mmol) and 2-chloro-1,4-dimethoxybenzene (2a) (0.21 mL, 1.50 mmol) in THF (5 mL) at −95 °C. The mixture was maintained at −95 °C for 30 min, before being allowed to warm to room temperature overnight. The mixture was recooled to −78 °C when the electrophile (4 equiv) was added and stirring was continued at −78 °C until GCMS analysis indicated that the reaction was complete. The mixture was warmed to room temperature and H 2 O (5 mL) was added and the mixture extracted with EtOAc (15 mL × 3). The combined organic layers were washed with brine (5 mL), dried 
(2R,5R)-2-(2,5-Dimethoxyphenyl)-5-isopropyl-3,6-dimethoxy-2-((6-methylpyridin-2-yl)methyl)-2,5-dihydropyrazine (6h)
Imidate 6h 
Hydrolysis products (R)-Methyl 2-((R)-2-(tert-butoxycarbonylamino)-2-(2,5-dimethoxyphenyl)propanamido)-3-methylbutanoate (8a)
0.5 M HCl (1.9 mL, 0.93 mmol) was added to imidate 6a (0.138 g, 0.41 mmol) in THF (3 mL), and the resulting mixture was stirred at room temperature for 36 h.
Saturated aqueous Na 2 CO 3 solution was added dropwise until pH 9. The mixture was poured into H 2 O (5 mL), and extracted with EtOAc (3 × 5 mL 
(R)-Methyl 2-((S)-2-(tert-butoxycarbonylamino)-2-(2,5-dimethoxyphenyl)-3-methoxypropanamido)-3-methylbutanoate (8d)
0.5 M HCl (0.62 mL, 0.31 mmol) was added to imidate 6d (0.050 g, 0.14 mmol) in THF (1 mL), and the resulting mixture was stirred at room temperature for 36 h. Methyl 2-((R)-2-(tert-butoxycarbonylamino)-2-(2,5-dimethoxyphenyl) 11.146 min (major), 16.452 min (minor). 
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